This paper describes examples of modelling and of measurements of the dispersion and transport of exhaust gases from automobiles on a highway. Model runs were performed by a large-eddy-simulation model. The measurements were carried through by the DLR environmental research aircraft lee-side of the highway between M~nchen and Augsburg.
INTRODUCTION
Due to a strong increase in traffic density in the last 10
years) a considerable contribution of air pollution in the Federal
Republic of Germany is produced by automobiles in cities and on roads. These emissions lead to serious problems of nitrogen oxides impact and of photochemically produced oxidants. Efforts should be made to answer the question of the distribution of the automobile emissions of a line source on a local and regional scale. One part of the emissions is distributed within the atmospheric boundary layer and transported on a regional scale, another part is handed over into the free troposphere, and the third part is deposited on the ground and vegetation.
During the day one can assume that the boundary layer is well mixed, whereas during the night a stable boundary layer is predominant. Since traffic density is higher during the day we are particularly interested in air pollution dispersion during the development of the convective boundary layer. For this purpose both numerical simulations and aircraft measurements have been carried out. 
Numerical Simulation
The distribution of pollutants in the convective boundary layer cannot be simulated by conventional k-theory-models (Sun, 1986 (ref. 4) ). As the covariance of temperature and concentration is an important factor for producing the countergradient flux in a convective layer, models using second order closure technique are essential. Crossing points are denoted by arrows (i), (2), (3) and (4).
Flight paths (i) - (2) and (3) - (4) are downwind, flightpath (2) - (3) is upwind of the highway.
Maximum values of NO x between 50 and 90 ppb and of NO between 30 and 50 ppb were measured above the crossing points (2), (3), (4). There we also find peak values of Aitken particle concentration. These particles are emitted by automobile engines too. On the other hand ozone concentrations are reduced for about 20 ppb below background ozone near these points which is due to the oxidation of NO to NO 2 thereby reducing the ozone to molecular oxy- i,ot,o~ .
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t o~. . NOx-isoline distribution downwind of the highway was obtained by an interpolation technique (Fig. 4) . With the measurements one can validate the simulation models and obtain initial values for these models. This shall be done by combined ground and aircraft measurements of exhaust gas components, of meteorological and turbulence parameters and of deposition processes during different weather situations up-and downwind of a selected line source.
The aim of a planned project is to quantify the fractions of exhaust gases which undergo deposition on the surface, longway transport in the boundary layer on mesoscales and handover to the free troposphere.
